Iron deficiency anaemia is estimated to be the leading cause of years lived with disability among children. Young children's diets are often inadequate in iron and other micronutrients, and provision of essential vitamin and minerals has long been recommended. With the limited programmatic success of iron drop/syrup interventions, interest in micronutrient powders (MNP) has increased. MNP are a mixture of vitamins and minerals, enclosed in single-dose sachets, which are stirred into a child's portion of food immediately before consumption. MNP are an efficacious intervention for reducing iron deficiency anaemia and filling important nutrient gaps in children 6-23 months of age. As of 2014, 50 countries have implemented MNP programmes including 9 at a national level. This paper provides an overview of a 3-paper series, based on findings from the "Micronutrient Powders Consultation: Lessons Learned for Operational Guidance" held by the USAID-funded Strengthening Partnerships, Results, and Innovations in Nutrition Globally (SPRING) Project. The objectives of the Consultation were to identify and summarize the most recent MNP programme experiences and lessons learned for operationalizing MNP for young children and prioritize an implementation research agenda. The Consultation was composed of 3 working groups that used the following methods: deliberations among 49 MNP programme implementers and experts, a review of published and grey literature, questionnaires, and key informant interviews, described in this overview. The following articles summarize findings in 3 broad programme areas: planning, implementation, and continual programme improvement. The papers also outline priorities for implementation research to inform improved operationalization of MNP.
around 18 months, then falls, as iron requirements decline and iron intake is increased through complementary foods .
Iron deficiency is not the only common micronutrient deficiency in young children, and multiple micronutrient deficiencies are often concurrent. Deficiencies in vitamin A, iodine, zinc, and other micronutrients are also significant public health issues (Ramakrishnan, 2002) . Meeting the micronutrient needs of children 6-23 months of age is critical, yet it is difficult to ensure young children obtain an adequate quantity and quality of complementary foods containing these nutrients. A nutrient-dense diet is needed to meet these requirements within the limited volume of food children consume (Brown, Dewey & Allen, 1998; Dewey, 2013) . This high nutrient density can be challenging to achieve especially in low resource settings (Yip, Binkin, Fleshood, & Trowbridge, 1987) . Even when micronutrient-rich complementary foods are available and optimized, it is still often necessary to complement the diet using specific interventions, such as food fortification or supplementation (Bhutta, Salam, & Das, 2013; Osendarp et al., 2016) . One such point-of-use intervention are micronutrient powders (MNP)-a mixture of vitamins and minerals, enclosed in single-dose sachets, which are stirred into a child's portion of food immediately before consumption.
Under controlled conditions in low-income countries, MNP containing between five and 15 nutrients have been shown to be efficacious at reducing iron deficiency by 51% and anaemia by 31% in children under 2 years of age, regardless of anaemia prevalence and duration of dosing (intervention duration from 2 to 12 months) (DeRegil, Suchdev, Vist, Walleser, & Peña-Rosas, 2013) . Although studies examining the impact of MNP on nutritional problems beyond iron deficiency are limited, there is some evidence that MNP may reduce vitamin A deficiency (Suchdev et al., 2012) and stunting (Rah et al., 2012; Shafique et al., 2016; Soofi et al., 2013) . MNP have generally replaced iron drops/syrups as the preferred intervention given the research showing similar efficacy but higher acceptability and fewer side effects (Dewey, Yang, & Boy, 2009) . The World Health Organization recommends the use of MNP containing iron, vitamin A, and zinc with or without other micronutrients to achieve 100% of the recommended nutrient intake for children 6-23 months of age (World Health Organization, 2011 and more recently has expanded this recommendation for its use in children 2-12 years of age (World Health Organization, 2016) . The guidelines state that these recommendations are to be implemented in the context of programmes aimed at improving infant and child health and nutritional status.
| Rationale for consultation
Three benefits to MNP are as follows: (a) They are efficacious in reducing both anaemia and iron deficiency in children; (b) they are easy to use and do not require dietary change; and (c) they can be produced in large quantities at a relatively low cost (0.02$ per sachet) (de Pee et al., 2008) Of these 50 countries, 9 were implementing national and 20 subnational programmes (UNICEF, 2015) . Despite the rapid adoption, the extent to which the quality and scalability of MNP interventions can be maintained has yet to be well established (Rah et al., 2012) . • A wide variety of experiences implementing micronutrient powders exist-there is no one size fits all approach-but select generalizable lessons can be distilled.
• Despite growing evidence on approaches to plan, deliver and monitor programs, more needs to be understood, particularly around sustaining and scaling the intervention. Currently micronutrient powders pilots and subnational implementation still predominate. The focus of the consultation was on programmes that delivered MNP to children 6-23 months of age, which was the population recommended by World Health Organization at the time of the consultation (2011). However, as the consultative process unfolded, learnings from pilots and programmes with a wider target age (up to 59 months) were included, as well as some relevant lessons from emergency settings.
| Questionnaires and key informant interviews
Primary data came from key informants. Working group members developed questionnaires pertinent to the topics within their scope.
The WG1 questionnaire covered topics related to policy, planning, and coordination of MNP programmes. The WG2 questionnaire covered topics related to delivery strategies, SBCC, and training for MNP programmes. The WG3 questionnaire covered topics related to monitoring, process evaluation, and supervisory systems for continual programme improvement. Key informants were identified through the consultation process using purposive and snowball sampling and interviewed by designated working group members, either in person or via telephone, using structured questionnaires. Some working group members also served as key informants for their own or other working groups. If key informants were not available for an interview, they were asked to complete a questionnaire. Verbal consent was obtained from key informants to be interviewed or to complete the questionnaire. The structured interviews guides/ questionnaires were designed to garner experiences of programme implementers from a variety of country contexts. Informant interviews were analysed by working group members to identify common themes and programme examples. Where possible, authors attempted to triangulate personal opinions through published documents, follow-up interviews, and in discussion with experts. The key informants were providing expert opinion as part of their professional capacity and regular public health practice. Thus, the activities involved in the consultation process were considered exempt by the John Snow, Inc. Institutional Review Board. Interview participants were told their names would be confidential in all reports and manuscripts and that any information gathered would be summarized in manuscripts submitted for peer-review publication. Terms and 
| Literature search
We undertook a systematic literature search to identify papers with MNP programming relevance, to be used as secondary data in this programme review. We included articles using the following criteria:
(a) MNP as an intervention provided to children 6-59 months of age, Figure 2 identifies the articles included and excluded at various stages of the screening process.
| Planning & Supply
The findings of the first working group (Schauer et al., 2017) , 2013 , 2007 Schauer & Zlotkin, 2003) . To meet the complex specification and quality requirements of MNP and alleviate costs, most countries opt to procure MNP through global pre-approved suppliers. However, challenges remain around loss of product due to lengthy procurement lead times, and inflexibility in package design (i.e., translations into local language).
| Delivery, Social & Behavior Change Communication, and Training
The second working group present findings (Reerink et al., 2017) focusing on delivery, SBCC, and training. The authors review the available evidence on MNP delivery strategies based on different models (free, subsidized, or full-cost product), platforms (e.g., health, social protection, and agriculture), and channels (e.g., facility health workers, community members, and pharmacists). Currently, the most common strategy to deliver MNP is as part of an infant and young child feeding programme, providing the product free through the health sector.
Under this strategy, the highest coverage rates are seen where community distribution is employed. However, although this delivery strategy has shown advantages, funding and the added burden on struggling health systems remain a challenge. Providing MNP free through the nonhealth sector, such as social protection and early child development programmes, has also shown promise and has resulted in higher coverage rates compared to the health sector. Examples of distributing subsidized MNP are also discussed, but there has been sub- 
| Continous Program Improvement
The last paper of the series (Vossenaar et al., 2017) presents the findings of the third working group on experiences related to MNPspecific monitoring, process evaluation, and supportive supervision systems for continual programme improvement. The authors find that the ability to make evidence-based decisions to improve MNP programme implementation is hindered by the lack of documented MNP experiences, particularly related to supportive supervision and among The papers in this supplement are based on MNP implementation literature and experts' experiences and learning; however, this consultative process had several methodological limitations. First, the state of the literature is such that most documents focused on efficacy and therefore programme learning was often not explicit. The lack of action-oriented research in the area of nutrition is known (Pham & Pelletier, 2015) . Second, although many countries and organizations were included in this process, the authors of these papers acknowledge that some countries' experiences may have been missed. Third, the review is not exhaustive and the information provided by key informants was based on personal experiences; therefore, the findings should be treated as expert opinion. As such, we do not intend to make broad scale inferences, and it should be recognized that other stakeholders involved in the implementation of MNP might have differing experiences or viewpoints. This type of summative process on programme experiences is still fairly methodologically new, and the use of expert opinion as the primary data source is subject to author interpretation.
Despite efficacy evidence and much advocacy for implementation of MNP-considered among the most cost-effective interventions available to combat iron deficiency and anaemia in children In addition, MNP interventions have had mixed success with changing behaviours (Reerink et al., 2017) . This requires a shift in focus from just achieving high coverage to also considering programming issues including adherence and appropriate use (Neufeld, Piwoz, & Vasta, 2016) . Aside from a behaviour-centred approach, programming through more than one model, platform, or channel may be needed, • Develop basic formative research questions, methodologies, and tools that most programmes can use to inform the programming of and communication around MNP focusing on the context-specific knowledge, attitudes, and behaviours around complementary feeding and other aspects that might impact adoption;
• Identify the "tipping points" to achieving government buy-in (political and financial) of MNP and related contextual factors;
• Articulate decision-making pathways to source MNP according to capacity requirements and regulatory and import tariff regimes;
• Determine if a mixed or subsidized model can maintain equitable accessibility to those at risk of iron deficiency or anaemia while remaining viable and sustainable (i.e., with acceptable profit margins to keep the private-sector engaged);
• Determine how to manage the burden of adding MNP delivery to frontline staff workload, as well as testing different types of incentives to retain and motivate delivery channel distributors;
• Define common indicators and metrics for programme performance that are linked to nutritional impact;
• Examine how to effectively link monitoring and process evaluation to decision-making processes;
• Document lessons in how to sustain monitoring systems from pilot to larger scale;
• Document how to carry out effective supportive supervision, especially in contexts with high turnover of MNP staff.
Infant and young child anaemia caused by iron deficiency is a pervasive problem with few efficacious interventions. Successful implementation of evidence-based interventions, such as MNP, is required to address this long-standing challenge. In controlled contexts, a promising 34% reduction in anaemia can be achieved through MNP (De-Regil et al., 2013) . Programme learning should continue to be a part of MNP implementation using rigorous process evaluations.
This information will contribute to the high-quality and large-scale implementation of MNP interventions and build the efficiency of this high-potential intervention.
